The number of possible combinations constituents from spectroscopic data) is to use a calibration sample set that is representative for the samples to be predicted in the future. The data should span all important variations, both with regard to variability and levels. An even distribution of the samples, and a balanced data set improves the chances for a successful application. There should also be enough samples. Information equals variations, so to understand the structure of a system, or a process, data that span all important variations must be collected. This is necessary for investigating correlations in historical data, exploring causal relationships through experiment and building calibration models for prediction.
Experimental design
Statistical experimental design [1, 2] aims at generating maximum information from a minimum of experiments. Information equals structured variation, so experimental design is used to create structured variation in experimental data.
In factorial designs, each experimental factor is varied at N levels, and all combinations (or a smart subset of combinations) are tested. The simplest form for factorial design uses only two levels--each factor is varied from a low (designated-) to a high level (designated /), ( Example: investigating important process parameters in a crystallization process--The producers of the crystalline powder Lacotid used in medicine, wanted to increase the yield (which was only 50%) and make the production more optimal and stable. To achieve this they first needed to find which process parameters have important effects on yield, i.e. establish a cause-effect relationship model. 
